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Unit 6 Geometry 
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Unit 6 Geometry 
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Topic 1 Perimeter 






























Exploring Topic 1 




For polygons, the perimeter is equal to the sum of the lengths of the sides. 
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Determine the perimeter 
of the right triangle. 
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Determine the perimeter of the figure. 
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The perimeter of the figure is 28 m. 














































What is the perimeter of the base of the building? Activity 2 

































































For any polygon, you can find the perimeter by adding the lengths of the sides. For regular polygons, it is easier to find this sum because the 
sides are equal. In fact, you can develop a formula to determine the perimeter of a regular polygon. The next questions may help you do 
this. 

Try the following questions. Use the table for these questions. 

1. In the table, fill in the missing entries. Determine the perimeters by adding the side lengths. 





















































Fill in the missing entries in the table. 
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Mathways is a title of Wisconsin ETV Network. 
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Sandy rides her bike to school which is 

Since the diameter is twice the radius, the 1.5 km away from her home. How many 

following also holds: turns must each of the wheels make on the 

way to school? Round to the nearest 
C = 2nr revolution. 
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Try the following questions. Do at least three of the five questions. 4. Suppose a pizza with a diameter of 25 cm is cut into four equal 

pieces as shown. What is the perimeter of each piece? 

1. Find the perimeter of the figure. 




















































If you require help, do the Extra Help section. 1 

> You may decide to do both. 

If you want more challenging explorations, do the Extensions section. J 






























a parallelogram as shown in the diagram ♦ a regular decagon with side lengths of 9.6 cm 



The perimeter of the circle is 39.3 cm. 
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Topic 2 Area 
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Margaret plans to repaint a living room wall having a width of 8.4 m and a height of 3.2 m. The 

paint she plans to use is sold in one-litre cans which cost $9.45 per can. Each litre can be Remember that you must round 

expected to cover 10 m 2 . How much will the paint cost Margaret? upwards for the number of cans. 
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When that is done, you have a rectangle of dimensions b and h. For Example 4 

this rectangle A = bh. « , „ , , , . 

__ What is the area of the parallelogram formed by the intersection of 



= 5800 m 

The area of the parallelogram is 5800 m 2 . 






























































































Try at least two of the following three questions. 



8.0 m 
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The area can be divided into a trapezoid and a rectangle. The length 
of the bottom side of the trapezoid is 7.5 m - (3.0 m + 3.0 m) = 1.5 m. 
For the trapezoid, 
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vertices. The vertices of a regular polygon all lie 
on a circle. The centre of this circle is said to be 
the centre of the polygon. 




























What is the area of the regular octagon? 
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What is the area of this semicircle? 1. What is the area of the circle? Each square represents 1 cm . 


VO 





The area of the semicircle is 353 cm . 































What is the area of a circle with diameter 43.6 cm? Some figures are partly circular and partly polygonal. The area is 

then calculated by dividing the given figure into manageable 
What is the area of a circle with radius 1.00 m? figures. 
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11. Bessie the cow is attached to a ring by a 3 m rope. The ring 

For the rectangle, can slide from one end to the other end of the 5 m line. What 

area of grass is accessible to Bessie? 
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A prism has congruent polygons as ends. These ends are parallel. 
Its sides are rectangles. You have made a rectangular prism and a 
triangular prism. The prism is named by the shape of its ends. To 
find the surface area of a prism, add up the areas of the ends and 
sides. Drawing a net may help you. 
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What is the surface area of the cone? What is the surface area of the pyramid? 
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Try the following questions. Do at least the odd-numbered questions. 





















If you require help, do the Extra Help section. "\ 

> You may decide to do both. 

If you want more challenging explorations, do the Extensions section. J 














































































































For solutions to Extensions, 

turn to Appendix A, Topic 2. 











































Topic 3 Volume 
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There are 20 cubic units in the top laye 1 of the 
^ solid. You can determine this much like you 
determine the area of a rectangle. There are 
three layers of cubic units, so the total number 
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The pyramid has one-third of this volume. For Solution: 



































240 m 







































18. What is the length of each side of a cube having a volume of For a cylinder, the ends are circular and A-nr\ For the cylinder, 
25.0 m 3 ? the formula becomes 





The volumeof the can is 330 cm . 
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Determine the volume of the cone. What is the volume of the space enclosed by the 

teepee? Assume the base is circular. 































































What is the volume of the cone? 8. What is the volume of the hopper? 
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= 65 cm 

The volume of the sphere is 65 cm 3 . 































Example 13 Example 14 

How much space is there inside the balloon? How much space is there inside the cube and outside the sphere? 

The cube has side lengths of 1.00 m and the sphere is the largest 
possible inside the cube. 


Jfl 



The volume inside the cube and outside the sphere is 
1.00 m 3 -0.52m 3 = 0.48 m 3 . 
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Determine the surface area of each of the following solids. 
Determine the volume of each of the following solids. 
Which solid has the greatest volume? 

































Based on your limited experience, which solid would you say has the greatest volume for a given 
surface area? 



G\ 



You have seen that the sphere has more volume for surface area than any other shape. This fact is 
useful in designing tanks. Less material is needed to build a spherical tank for a given capacity 
than any other shape. 




























If you require help, do the Extra Help section. 1 

> You may decide to do both. 

If you want more challenging explorations, do the Extensions section. J 














































For solutions to Extra Help, 

turn to Appendix A, Topic 3. Look at the example. 



































What is the volume of the frustum? 1- What is the volume of this frustum? 





























Topic 4 Relationships for Geometric Figures 
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Exploring Topic 4 








































For each figure, measure the angles, add your measurements, and then determine the angle sum. 
Then complete the first three columns of the table. 
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For solutions to Activity 1, 
turn to Appendix A, Topic 4. 

































You have discovered that for a polygon, the angle sum is equal to Example 3 
180° (n - 2), where n is the number of sides. The examples show 

how this relation can be applied. The building is in the shape of a regular pentagon. At what angle 

do the outer walls meet? 

Example 1 ,_, 
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Example 4 

How many diagonals does a polygon of 20 sides have? 
Solution: 
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There is a relationship among numbers of edges, vertices, and faces 1. Fill in the table for the first six figures. To help you, use 
that applies to all polyhedrons. You may discover this for yourself diagrams or the models you made earlier in this unit or use the 

in the next questions. diagrams in Unit 2, Topic 4. 



Figure B 
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1. Complete the row for the rectangular prism. 
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For solutions to Extra Help, 
turn to Appendix A, Topic 4. 



























Try the following questions. 2. Use your general expression for handshakes to complete the 

following statement. 

1. Determine the number of handshakes in groups of different 

sizes. Tabulate your results and give a formula to express the The number of diagonals in an «-sided polygon is 

general relationship between handshakes and group size. [your expression for handshakes] - n. 
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Unit Summary 

























Appendices 


































Appendix A 1 a ' ( x+ v( x ~ 2 v b - 0-4)0+5) 

SOltltiOnS you had trouble with Q uestion 1, go to Mathematics 23, Unit 1, 

Powers and Radicals. 
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The perimeter of the building is 110 m. 




























































For the equilateral triangle, the perimeter is 3 times the length of a side. 
For the square, the perimeter is 4 times the length of a side. 

For the regular pentagon, the perimeter is 5 times the length of a side. 
For the regular hexagon, the perimeter is 6 times the length of a side. 
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C = 2nr P = 62.8 cm + 20 cm + 20 cm 

= 2(tt)( 15 cm) =102.8 cm 

- 94.2 cm The perimeter of the figure is 102.8 cm. 

When the larger wheel makes one complete rotation, 94.2 cm of 
belt passes over the smaller wheel. 










































The curved part is a semicircle of diameter 3.0 m. 
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_ The perimeter of the public building is 857 m. 

The distance around the lot is 91 m. 






































Extra Help Extensions 
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The length of each side is 25 cm. 
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The perimeter of the heptagon is 60.7 cm. 
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(2.0 cm)(5.1 cm+ 7.1 cm) 



The area of the table is 6900 cm . 






22 m-H 55 m 
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= 43.6 cm 6. d = 3.3 cm 

= 21.8 cm r = 1.65 cm 

-nr 1 A-nr 1 

= (tt)( 21.8 cm) 2 = (tt)( 1.65 cm) 

= 1493 cm 2 =8.6 cm 2 















































11. Bessie has access to the region of grass shown. 



Bessie has access to 58 m 2 of grass. 
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For the triangle, Figure A, 
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For each of the top and bottom, 6. A = 2 bs + b 
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The surface area of the cylinder is 1391 m . 





















































Your polyhedrons should look like the following. 

This is a challenging exercise. Do not be concerned if you 
are not able to construct these solids. 



= 170 cm 

The surface area of the regular octahedron is 170 cm 2 . 
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3.00 cm 8. For the cylindrical part, 
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For each ball, 



Doubling the radius of a sphere increases the volume by a 
factor of eight. 
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The number of diagonals in a polygon of n sides is 
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You must show that jn(n -1)] -n and \n(n- 3) are equivalent. 
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Regular Tetrahedron 


























































Regular Octahedron 
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Regular Dodecahedron 
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10. Regular Icosahedron 
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11. Square Prism 





























12. Square Pyramid 
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